A total of 343 HIV-1-positive samples obtained between June 1996 and March 1999 was genetically characterized in the envelope region by HMA and/or sequencing. The env subtype distribution was as follows: 290 (84.6%) A, 22 (6.5%) B, 16 (4.7%) C, 8 (2.5%) D, 1 (0.03%) E, 1 (0.03%) F1,4 (1.2%) G, and 1 (0.03%)' H.
creasingly more common? Compared with neighboring countries in West Africa, HIV seroprevalences are relatively low and stable over time in the general population and in risk groups in Senegal? However, the country has an important trading activity and travel links with many other West and Central African countries, where high seroprevalence rates have been reported in high-risk groups>*6 A case .of HIV-1 group O infection, with an epidemiological link to Cameroon, has been reported? Since the emergence of the AIDS epidemic, data on the HIV-1 genetic subtypes in Senegal are still limited. We report here prevalences of different genetic subtypes of HIV-1 circulating in Senegal among HIV-1-infected patients ,seen between June 1996 and March 1999 in the three major hospitals in Dakar, the capital city.
A total of 343 HIV-1-positive samples, obtained from patients attending a hospital for the first time with either clinical signs of AIDS-related disease or referred to these centers after a positive screening test for HIV, were genetically characterized in the envelope region. For 200 of them, in addition to the clinical examination, demographic characteristics and risk factors for infection are available. Among these 200 patients, the mean age was 34 years and ranged from 17 to 68, more than 95% were Senegalese, and about 60% were women. The main route of HIV transmission was heterosexual contact, homosexual transmission was documented in 1.5% of the cases, ' 
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and transmission via blood transfusion was also documented in 1.5% of the cases studied. The mean CD4+ cell count was 234 cells/m3 and the majority (53%) of the patients were at stage B according to Centers for Disease Control (CDC) classification, 15% were asymptomatic or stage A, and 32% had developed AIDS and were at stage C.
From each individual a 10-ml whole-blood sample was collected in an EDTA tube. Peripheral mononuclear blood cells were separated from plasma by Ficoll gradient centrifugation. Plasma and cell pellets were stored at -20°C. DNA was extracted from the dry cell pellets-with an IsoQuick isolation kit (Microprobe, Garden Cove, CA) or a DNA extraction kit from Qiagen (Courtabeauf, France). A nested polymerase chain reaction (PCR) technique was used to amplify the V3-V5 region of the envelope for a heteroduplex mobility assay (HMA) as TOURE-KANE ET AL;.
previously described by Delwart er aZ. 8 The reference strains to form the heteroduplexes were those previously described.* Samples indeteminate by HMA were characterized by direct sequencing of the same region (V3-V53 as studied by HMA.
For the gag gene, the p24 region was sequenced. Amplifications were done with previously described primersg: GOO401 for the first round, and G60425 for the second round. The purified PCR products were directly sequenced. Cycle sequencing was performed by fluorescent dye terminator technology (dye terminator cycle sequencing with AmpliTaq DNA polymerase FS (Perkin-Elmer, Foster City, CA) according to the instructions of the manufacturer. Electrophoresis and data collection were done on an automated DNA sequencer (model 373A Stretch; Applied Biosystems, Foster City, CA). Nucleotide sequences were aligned with CLUSTAL W*O with mi- K-97ZR-EQTB11. The anälysis was performed as described, F1 and F2 correspond to subclades withiin subtype F, 13 and subtype K has been described.14 The strains from Senegal are indicated in gray, the references in black. G  IND  IND  IND  IND  IND  IND  IND  IND  IND  IND  IND  IND  IND  IND  IND  IND  IND  IND  IND  IND 
.- In addition, 23 samples identified by HMA were also sequenced in the envelope region, in order to verify the subtype obtained by HMA. All subtype identifications between JXMA and sequencing were concordant. The phylogenetic tree analysis of the 43 envelope sequences (HMA indeterminates and HMA confirmations) is shown in Fig. l.'3. 14 From the phylo- F2-95CMMP255, F2-95CMMp257, G-HH8793, G-SE6165 , G-92NG083, AGIJ-BFP90, AGU-95ML84, H-9OCFO56, H-BE.VI991, H-BE.VI997, J-SE91733, J-SE92809, K-96CM-MP535, K-97ZFGEQTJ311. The analysis was performed as described, F1 and F2 correspond to subclades within subtype F, !3 and subtype K has been described.I4 The strains from Senegal are indicated in gray, the references in black.
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genetic tree it is evident that within subtype A, subclusters can be identifed 17 strains cluster with the previously described prototype strain Óf the circulating recombinant form AG-IBNG, a complek A/G recombinant HIV-1 virus15; 2 strains cluster with the nonrecombinant prototype subtype.A strains; and 8 strains form a separate single cluster within subtype A, preliminarily called A', and in this cluster only Senegalese sequences are present. Table l shows the results of the sequence analysis of the HMA-indeteminate samples, as well as the concordance between HMA and sequence data in the envelope region.
To estimate the proportion of recombinant HIV-1 viruses circulating in Senegal, a subset of 77 samples was also sequenced in the p24 region from the gag gene, and for 9 (1 1.6%) of these samples, the subtype distribution between env and gag W~S different. The following discordant profiles were seen: gag Glenv A (n = 3), gag C/env A (n = 2), gag A/env C (n = 2), gag Nenv G (n = 1). gag H/env A (n = 1). Table 1 shows the subtype designations between env, either done by HMA or sequencing, and the subtypes in gag after phylogenetic tree analysis, and the accession numbers for the env and gag sequences in GenBank. Figure 2 shows the phylogenetic tree analysis of the gag sequences Like the envelope sequences, we can observe within subtype A a subcluster of viruses around the AG-IBNG strain, one around the nonrecombinant subtype A strains, and another cluster consisting only of Senegalese sequences, preliminarily called A'. One sample, 97SE-1216, was sequenced in gag and env, and clustered in both regions with the A' group. The majority (42 of 54,77.7%) of the gag subtype A sequences cluster with the AG-IBNG prototype virus, 7 sequences were in the A' cluster, 3 clustered with the nonrecombinant A strains, 1 with the complex AGU-BFP90/95ML84 viruses, and 1 formed a sephte, single branch.
As in the other West and West-Central African countries, subtype A is but in the majority of these previous studies no distinction was made between nonrecombinant subtype A and AG-IBNG-lie viruses. We and others have previously shown by full-length genome sequencing that viruses that cluster with the AG-IBNG prototype strain have a similar complex A/G mosaic genome.'5*17 Therefore we can conclude that AG-IBNG-like viruses are predominant in the AIDS epidemic in Senegal and it is important to consider the AG-IBNGlike viruses as a separate group of viruses. Studies of subtype distribution in Guinea-Bissau and Nigeria revealed that in these countries AG-IBNG-like viruses are also predominant among env or gag subtype A It will also be important to better characterize the Senegalese subcluster, called A', among the subtype A viruses, in further studies.
In contrast to many other African countries, a relatively high number of subtype B viruses circulates in Senegal, more than 6% of the samples tested. To verify any possible contamination with HMA plasmids, the majority of these samples have been sequenced either in gag or in env; phylogenetic tree analysis ( Figs. 1 and 2 ) confumed that none of these samples was closely related to any of the reference strains used in the HMA. Moreover, the genetic distances observed among these subtype B sequences are comparable to those observed among epidemiologically nonliied individuals. For only a limited number of these 22 subtype B patients was information available to trace the origin of their HIV infection. For six of them a sexual encounter in Europe, or in Senegal with a European sex partner, was documented, and for eight an HIV-positive Senegalese sex partner initially infected in Europe or by a European contact was seen; among them two intrafamilial infections were found (a husband and his spouse and a couple with their daughter, 11 years old). For two subtype B patients no foreign contacts could be tracked and for six no information was available. These prelimiiary epidemiological data on the subtype B-infected patients from Senegal suggest an introduction of these viruses by travel to Europe or by Europeans in Senegal. Further followup is needed and the presence of HIV-1 subtype B should be further monitored, especially in high-risk populations around the tourist hotels in Senegal.
Despite the low and stable HIV prevalence in Senegal, less than 1% in the general population, all the different genetic subtypes are documented in Senegal. The HMA proved to be a useful method to allow genetic characterization of HIV-1 strains in a developing country. More than 94% of the samples were correctly identified, and only 5.8% were indeterminate. This method is relatively simple and requires less sophisticated technical facilities compared with sequencing but in the actual configuration of the HMA assay, discrimination between the nonrecombinant subtype A and the recombinant AG-IBNG viruses is not possible. The most common subtype in Senegal is the recombinant AG-IBNG form and therefore a modification of the HMA or the development of an other nonsophisticated technique is necessary to continue to monitor the subtype distribution in Senegal and other African countries with limited technical facilities.
